adopted by the Delivering Service Indicators index is one of citizens accessing services and facing potential shortcomings in those services available to them. The index is thus presented as a Service Delivery Report Card on education and health. However, unlike traditional citizen report cards, it assembles objective information from micro level surveys of service delivery units.
INTRODUCTION
Access to quality services -in particular in health and education -has been recognized as fundamental for wellbeing and economic development (World Bank, 2003) . However, in Africa and other developing countries, service delivery is often poor or nonexistent: schools and health clinics are not open when they are supposed to be; teachers and health workers are frequently absent from schools and clinics and, when present, spend a significant amount of time not serving the intended beneficiaries; equipment, even when available, is not used; drugs and vaccines are misused; and public funds are expropriated.
1 Unfortunately, poor people suffer the most when the public sector does not deliver.
Inadequate service delivery is also reflected in poor results in terms of health and education outcomes. In Africa, many health and education indicators are dismal. Given the rate of progress, current trends will not allow these countries to meet the 2015 Millennium Development Goals (MDG) targets (UNESCO, 2009 ).
To accelerate progress toward the MDGs, developing country governments, donors and NGOs have committed increasing resources to improve service delivery in social sectors. However, budget allocations alone are poor indicators of the actual quality of services in countries with weak institutions and systematic service delivery failures. Moreover, when the failures are systematic, there are no quick fixes and relying on governments to address them by themselves seems unrealistic, not least since many of these failures have largely been unaddressed for a long time. A complementary approach calls for empowering citizens and other actors to bring pressure on governments to reform the system. However, for this to work, citizens need to have access to hard evidence on service delivery performance. The Delivering Services Indicators is an attempt to start providing such information.
To date there is no robust, standardized data set to measure the actual quality of service delivery as experienced by the user in Africa. Existing indicators in social sectors are disparate and limited and focus is almost exclusively on development outcomes/outputs rather than on the service delivery systems that create those outcomes. In fact, no set of indicators exists for measuring constraints associated with the supply side of service delivery and the behavior of frontline providers, both of which have a direct impact on the quality of service citizens receive. Without consistent and accurate data on the quality of services, it is difficult for citizens or their governments to know which services are under-performing, consequently leaving little incentive for citizens and governments to act on.
The Delivering Service Indicators (DSI) seeks to provide a set of indices for benchmarking service delivery performance in education and health in Africa in order to track progress in and across countries over time. It seeks to enhance effective and active monitoring and evaluation of service delivery and to become an instrument of public accountability and good governance in Africa. One of the key objectives of the DSI Index is to help reduce the gap of information between citizens, service providers and the state, which is at the root of poor service delivery performance, rent capture and misappropriation of resources. Ultimately, the purpose of the DSI Index is to help policymakers, citizens, service providers, donors and other stakeholders in enhancing the quality of service provision and ultimately improve development outcomes.
The perspective adopted by the DSI index is that of citizens accessing services and facing potential shortcomings in those services made available to them. The DSI index is thus presented as a Service Delivery Report Card on education and health. It seeks to measure the performance and quality of service delivery as experienced by citizens. However, instead of using citizens' perception to assess performance it assembles objective and quantitative information from a survey of service delivery units, using modules from Public Expenditure Tracking Survey (PETS), Quantitative Service Delivery Survey (QSDS), Staff Absenteeism Survey (SAS), and Observational studies.
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The index takes as its starting point the recent literature on how to boost education and health outcomes in developing countries. This literature shows robust evidence that incentives aimed at influencing the choice of effort exerted and the type of individuals attracted to specific tasks at different levels of the service delivery hierarchy, are positively and significantly related to education and health outcomes. In addition, conditional on providers exerting effort and being motivated, increasing resources can have beneficial effects. Therefore, we suggest that the indicators focus predominantly on measures that capture the outcome of efforts and type (broadly defined) both at the frontline service unit and by higher level authorities entrusted with the task of ensuring that schools and clinics are receiving proper support as well as the provision of physical resources to the service delivery unit. This choice also avoids the need to make strong structural assumptions on the link between inputs, behavior, and outcomes. While the data collection effort focuses on frontline providers, the indicators will mirror not only how the service delivery unit is performing but also indicate the efficacy of the whole institutional system in health and education. Importantly, we do not argue that we can measure these incentives directly, but, at best, measure the outcome of the set of incentives and constraints, including various supply constraints that influence performance using micro data.
Over the past decade, new micro-level survey instruments (PETS, QSDS, SAS etc.), and dissemination tools like Citizen Report Cards, have proven to be powerful tools for identifying bottlenecks, inefficiencies and waste in service delivery, especially problems of resource leakage, delays, absenteeism, and inequities in the actual resource allocation. In the Ugandan education sector, for example, Svensson (2005, 2009 ) use a PETS approach to study the effects of a public information campaign aimed at empowering parents. They find a large reduction in resource leakage toward primary schools in response to the campaign. The introduction of a Citizen Report Card for Bangalore's public agencies led to major improvements in public satisfaction and the agencies' ratings. Similarly, corruption in the transactions between users and public officials declined markedly (Samuel, 2002) . A randomized evaluation of a citizen report card intervention in the health sector in Uganda in 2005 concluded that the CRC led to significant improvements in the quality and quantity of primary health care provision and resulted in improved health outcomes in the communities (Björkman and Svensson, 2009 (CAFOD, 2007, p.i) This concept paper is structured as follows. Section 2 presents the citizen's perspective guiding the construction of the DSI Index and the main categories of indicators. It also presents the proposed indicators and the justification for their inclusion in the DSI index. Section 3 discusses the source of data to be used to construct the indicators. Section 4 presents the indicators' aggregation process and country ranking mechanisms and section 5 briefly discuss how the data could be presented and the pilot survey. Section 6 concludes.
DSI PERSPECTIVE
In this section, we present the perspective guiding the construction of the DSI index. The categories of indicators are presented as well as the suggested indicators in each sector for measuring citizens' experience with service delivery.
Service Delivery Outcomes and DSI Perspective
Service delivery outcomes are determined by the interplay of government, providers and citizens. In particular, health and education outcomes are the results of the interaction between various actors involved in the multi-step service delivery systems and depend on characteristics and behavior of individuals and households. While delivery of quality health care and education is contingent foremost on what happens in consultation rooms and in classrooms, a combination of various basic elements have to be present in order for quality services to be accessible and produced by health personnel and teachers at the frontline, which all depend on the overall service delivery system and supply chain. Adequate financing, infrastructure, human resources, material and equipment have to be available for service delivery at the frontline, as well as proper institutions and governance structure to provide adequate incentives to the service providers. The availability of these essential elements and institutions are a function of the efficiency of the entire service delivery system. Government at the upstream level sets overall policies, allocates resources and designs rules and service providers' incentive systems; service providers' behavior downstream is conditioned by these sets of constraints and incentives as well as rules determined locally; while citizens' decisions are influenced by the choices offered and the services' characteristics. Together, the choices and behavior of these various actors determine outcomes (Figure 1 ).
The DSI index seeks to measure key performance processes as experienced by the average citizen. Thus, the DSI index can be viewed as a Service Delivery Report Card on education and health. While emphasizing the experience of citizens at the service provider level, the index accounts for the various components of the supply side of service delivery and the multiple actors and multiple steps involved in service delivery systems. It builds on the Citizen Report Card approach but assembles information using one (composite) survey instrument, combining modules from PETS, QSDS, SAS, and observational surveys. Because health and education services are largely a government responsibility, and quite a lot of public resources have gone into these sectors, the DSI will at the initial stage focus on public providers. 
OUTCOMES

DSI Categories and the Selection Criteria
There are a host of data sets available in both education and health. To a large extent, these data sets measure inputs and outcome/outputs in the service delivery process, mostly from a household perspective. While providing a wealth of information, existing data sets cover only a sub-sample of countries and are, in many cases, outdated (for instance there are five standard or interim DHS survey completed in Africa since 2007). Therefore, to compile an index of service delivery for Africa it is necessary to (i) have comparable data for all countries to be included in the index; and (ii) collect these data at the same regular intervals.
For the aforementioned reasons, it is difficult to rely on existing data sources (like DHS/LSMS/WMS). We therefore propose that all the data required for the indicator be collected through one standard instrument administered in all countries.
Our starting point is that service delivery can be measured using micro data. Moreover, while a ranking of countries on service delivery is obviously one of the key objectives of the DSI, country governments, and citizens, may be just as interested (or more) in benchmarking their own service providers; i.e., to make comparisons within a country. From the micro level data observations one can then build up inter-country comparisons.
Given this micro focus, we have essentially two options for collecting the indicators. We could
STATE/GOVERNMENT
 Overall resources  Overall governance either take individuals or service providers as the unit of observation. We would argue that the only cost-effective option is to focus on service provider units. Obviously, this choice will to some extent restrict what type of data we can collect and indicators we can create.
More specifically, regarding the DSI index, we consider a service delivery production function, f, which maps physical inputs, x, the effort put in by the service provider e, as well as his/her type (or knowledge), , 3 to deliver quality services into individual level outcomes, y. The effort variable e could be thought of as a vector and thus include effort (broadly defined) of other actors in the service delivery system. Of course, as noted above, individual outcomes are not just affected by the service delivery unit, but also by the actions and behaviors of households, . We can therefore write
To assess the quality of services provided one should therefore measure  
. Of course, the arguments in f are notoriously difficult to measure, and would involve a huge data collection effort. A more feasible approach is therefore to focus instead on the arguments which, to a firstorder approximation, have the largest effects. The recent literature on the economics of education and health gives a fairly clear picture.
While there is little evidence that traditional input indicators (staff, material, infrastructure, etc.) are related to education and health outcomes in developed countries, there is some evidence that resource policies positively influence student performance in developing countries, hinting to diminishing returns for resources (Hanushek, 2003, p. 84) . In a meta-analysis of 96 education studies during the 1980s in developing countries, several estimates indicate that increased infrastructure and material positively influence student performance (Hanushek, 2003, Table 6 ). More recent evidence from natural experiments and randomized evaluations indicate some potential positive effect of school resources on outcomes, but not uniformly positive (Duflo 2001; Glewwe and Kremer 2006) .
We can think of type as the characteristic (knowledge) of the individuals self-selected into a specific tasks (or job). 4 Case and Deaton (1999) show, using a natural experiment in South Africa, that increase in school resources (as measured by the student-teacher ratio) raises academic achievement among black students. They find that decreasing the student-teacher ratio by half raises students' reading test scores by an amount equivalent to the impact of two additional years of schooling (Hanushek, 2003) . Also using a natural experiment, Duflo (2001) finds that a school construction policy in Indonesia was effective in increasing the quantity of education. She estimates that each school built for every 1,000 children led to an average increase of 0.12 years of education. Banerjee et al (2000) find, using a randomized evaluation in India, that provision of additional teachers in nonformal education centers increases school participation by girls. Furthermore, randomized trials in Nicaragua show that increase number of books has significant impacts on pupils' math scores (Jamison et al 1981) . Similarly, Tan et al (1997) show that provision of textbooks raises performance on academic tests in the Philippines. However, a series of randomized evaluations in Kenya indicate that the only effect of textbooks on outcomes was among the better students (Glewwe and Kremer, 2006; Glewwe, Kremer and Moulin, 2002) .
The somewhat weak relationship between resources and outcomes has been associated with deficiencies in the incentive structure of school and health systems. Indeed, most service delivery systems in developing countries present frontline providers with a set of incentives that negate the impact of pure resource-based policies. Therefore, while resources alone appear to have a somewhat limited impact on the quality of education (and health) in developing countries, coupling them with changes in incentives can have large and significant impacts on provider effort and the type and knowledge of staff at the frontline service units, which in turn positively affect outcomes. As noted by Duflo, Dupas, and Kremer (2009) , the fact that budgets have not kept pace with enrollment, leading to large pupil-teacher ratios, over-stretched physical infrastructure, and insufficient number of textbooks, etc, is problematic, however increasing the level of resources might not help make up for the quality deficit in education and health without taking providers' incentives into account. In other words, the literature suggests that increasing provider effort and knowledge is essential to improve outcomes.
In sum, the literature points to the importance of provider behavior and knowledge in the delivery of health and education. However, conditional on service providers exerting effort and being motivated, it is clear that the provision of physical resources and infrastructure -especially in health -also has important effects on the quality of service delivery.
We therefore propose three sets of indicators : The first attempts to measure availability of key infrastructure and inputs at the frontline service provider level. The second attempts to measure effort and knowledge to deliver quality services at the frontline level. The third attempts to proxy for effort, broadly defined, higher up in the service delivery chain. Providing countries with detailed and comparable data on these important dimensions of service delivery is one of the main innovations of the DSI.
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In addition, we want indicators/measures that are (i) quantitative (to avoid problems of perception biases that limit both cross-country and over time comparisons) 6 , (ii) ordinal in nature (to allow within and cross-country comparisons); (iii) robust (in the sense that the methodology used to construct the indicators can be verified and replicated); (iv) actionable; and (v) cost effective. 5 The suggested DSI set in education and health is based partially on an initial list of 50 PETS and QSDS indicators devised part of the project "Harmonization of Public Expenditure Tracking Surveys (PETS) and Quantitative Service delivery Surveys (QSDS) at the World Bank. This initial list, which covers a wide range of factors characterizing public expenditure and service delivery in the social sectors, was streamlined using the DSI criteria and conceptual framework (see Gauthier, 2008) . (Bold, Gauthier, Svensson, and Wane, 2009 ).
Indicator Descriptions
Education
At the school
Infrastructure (electricity, water, sanitation)
School buildings often lack basic infrastructure, in particular public schools in rural areas. The indicators account for the three basic infrastructures: availability of electricity, water and sanitation.
Children per classroom
In many countries or regions, students and teachers in schools lack access to basic primary school facilities and, in many cases, schools are overcrowded. The indicator of availability of classrooms is measured as the ratio of the number of primary school age children per available primary school classrooms.
Students/teacher ratio
Teacher shortage is a problem in many SSA countries and regions, especially in poorer and rural areas. UNESCO has estimated that about 145,000 teachers should be recruited -77% above the observed increase between 1999 and 2006 --to fill the needs of basic education annually to meet the MDGs. The indicator of teachers' availability is measured as average number of students per teacher.
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Books per student
Lack of basic education material is often an important constraint for learning faced by children and teachers in SSA countries. For instance, a SACMEQ II survey found that over half of grade 6 students in many SSA countries did not have a single book (e.g. Malawi, Mozambique, Uganda, and Zambia). Similarly, a PETS in Namibia reported only 0.58 mathematics textbooks per student (Schade and Naimhwaka, 2004, p. 67) . The indicator of learning material is measured as the overall number of books available within primary schools per student.
Teachers
Absence rate
In several low income countries, highly centralized personnel systems, inadequate incentives systems and weak local accountability have resulted in high levels of staff absenteeism. Recent findings on absence rates from a large multi-country study indicate that absenteeism rates among teachers are between 11 and 27 percent and translate into low quality of services (Chaudhury et al. 2006) , and country-specific surveys indicate even larger rates (close to 50% in primary health clinics in Uganda, Bjorkman and Svensson, 2009). The indicator of absenteeism among the frontline teaching staff is measured as the share of teachers not in schools as observed during two unannounced visits.
Number of hours children are in school being taught
Even when in school, survey evidence from several countries suggests that teachers are not necessarily teaching (at regular teaching hours). The absenteeism survey can also be used to measure the extent to which teachers are not only in the school but actually in a classroom, as opposed to some other activity at the school. But plenty of anecdotal evidence suggests that even when a teacher is in a classroom, time is not necessary spent on teaching. Through a threepronged approach, we will capture the actual number of hours children are being taught. To this end we will combine data from the absenteeism survey, with information on actual (reported) teaching hours, and classroom observations to estimate the number of hours children are in school being taught (per day or week). The classroom observations will be done both in the classroom and by having the enumerators observe practice outside of it. As a by-product of the classroom observations we will generate detailed information about the pedagogical practices in the classroom.
Share of teachers with minimum qualification
Having teachers teaching, however, many not be enough if the teacher's competence (ability/knowledge) is inadequate --a major problem in several SSA countries and especially in rural and poorer areas. This indicator measures teacher's knowledge and is based on a basic test of competence administered at the school level. The proposal is to test all (or at least a sample of 10) teachers teaching English (French) and mathematics in Grade 4, and those that have taught those subjects in Grade 3 the preceding year. This will be done by administering mathematics and/or language tests covering the primary curriculum as well as a pedagogy test adapted from teacher training entry tests in developed countries.
Budget
Effective education expenditure reaching primary schools (in % of the education budget)
The transfer and availability of resources toward frontline service providers could be very low in various countries due to leakage of resources or because of allocation rules that favor administrative or other purposes not directly related to direct services to citizens. The indicator of availability of resources at the primary school level assesses the share of the education budget available for direct services to students at the school level. That is, for every dollar allocated in the budget for a specific line ministry, the indicator measures the percentage that arrives at the provider level (and hence conversely, how much is used for other purposes, including capture and leakage, at other levels.). It is measured as the (non wage) recurrent expenditure reaching the frontline provider level in proportion of the sector's overall budget. 8 
Delays in salaries
Delays and bottlenecks could affect the allocation of resources through public administrations and potentially have important effects on the quality of services, staff morale and the capacity of providers to deliver services. The indicator of delays in salaries measures the proportion of teachers who have more than two months of salary overdue.
Health
At the clinic
Infrastructure (electricity, water, sanitation)
The access to basic infrastructure services to health facilities conditions the quality of services to the population. However, health clinics often lack the basic infrastructure, in particular in public clinics in rural areas. Electricity access, which is limited in several African countries, is important for various equipment usage, and overall use of facilities. Similarly, availability of clean water supply and improved sanitation at the facility level are fundamental for quality services given that un-cleaned water and inadequate elimination of used water are important vector of sickness. The indicators account for basic infrastructure; electricity, water and sanitation. It is constructed as the un-weighted average of availability of electricity, water and sanitation within primary health facilities.
Medical material and equipment per clinic
The lack of basic medical material and equipment is often an important constraint to accessibility and quality of health care services. The indicator of medical material is measured as the % of primary care providers where the following basic materials are available: thermometer, stethoscope, and weighting scale.
Medical personnel
Absence rate
Similar as for education. 8 Measuring effective education expenditure reaching primary schools is a challenging task since resource systems and flows differ a lot across countries, and receipts at the schools may be lacking.
Clinical performance in outpatient consultations
The competence of health personnel is a major problem in several countries and especially in rural and poorer areas. Clinical performance in outpatient consultations will be measured through Patient Case Simulations (also called "health vignettes"). With this methodology one of the surveyors act as a case study patient with some specific symptoms. The clinician who is informed of the simulation is asked to proceed as if the enumeratror is a real patient, while another enumerator acts as an observer. High quality performance in outpatient consultations entails at least the following: (i) To systematically arrive at a correct diagnosis (or preliminary diagnosis); (ii) To provide an appropriate treatment (or referral); and (iii) To reveal important information to the patient about which actions to take (e.g., how to take medicine, what to do if the patient does not get better, etc.). The methodology presents several advantages: (a) All clinicians are presented with the same case study patients, thus making it easier to compare performance across clinicians; (b) The method is quick to implement, and does not require waiting for patients with particular diagnoses; (c) We avoid intrusion and ethical issues that would arise if we were studying real patients' cases. The method also has its drawbacks. The most important one is that the situation is a not a real one and that this may bias the results. 
Time spent counseling patients per day
This measure will be based on aggregating data from the observational study of medical personnel. In the observational study the clinician is observed during a short period. Then combining data on number of patients treated per day (or week) with the observational data on the time spent on each patient, it is possible to calculate the total time spent counseling patients per day.
Budget
Effective health expenditure reaching primary clinics (in % of the health budget)
Similar as for education.
Delays in salaries
Discussion
Referring back to the service delivery production function (1), we are trying to measure effort and ability by frontline providers in health and education via the observation schedules and hours taught and via the teacher and medical tests. We propose to measure effective budget and delays in salaries as a proxy for the effort exerted by higher level authorities. Finally, physical resources are measured by infrastructure and material indicators. Obviously we do not observe effort or ability directly so our approach is an indirect way of getting at the key arguments in equation (1). Moreover, the indicators, by construction, do not speak to the important question of how to affect these arguments because we cannot directly measure the incentive constraints influencing staff behavior, and even if we could we would not be able to causally link them. In fact, the cause of the problem may not be closely connected to the appropriate solution, since the institutional system has, over time, influenced norms and thus behavior. For instance, it may well be the case that low pay, or inadequate supply of inputs, has eroded (non-pecuniary) motivation to exert high effort and created norms that do not reward high effort. Then increasing pay, or increasing supply, may just result in better paid and better supplied workers that still lack motivation to serve the public.
Outcomes
To avoid making structural assumptions on the link between inputs, performance and outcomes, we do not suggest that outcomes should be part of the index. However, when the various subindicators and the final index are presented, it also makes sense to report, separately, on outcomes. In health there are measures for many countries at the national level, such as U5 mortality rates. Quantity outcomes in education are also available (various measures of flows and stock of schooling) for a large subset of countries. However, on quality there is no comparable (for many countries at least) data available. Thus, we suggest that student learning achievement is collected as part of the survey in education. This in itself is a great achievement. Available evidence indicates that the level of learning tends to be very low in SSA countries. For instance, assessments of the reading capacity among grade 6 students in 12 SSA countries indicates that less than 25% of the children in 10 of the 12 countries tested reached the desirable level of reading literacy (SACMEQ, 2000 (SACMEQ, -2002 . Learning outcomes will be measured by student test scores in mathematics and language. We propose that younger cohorts are tested, partly because there is very little data on their achievement, partly because SACMEQ already tests students in higher grades, partly because the sample of kids in school becomes more and more self-selective as we go higher up when drop out rates are high, and partly because we know that cognitive ability is most malleable at younger ages (see Heckman and Cunha, 2007) . Our proposal is thus to test a random sample of 10 children in grade 4 on a one-to-one basis. The test should consist of 10-20 questions per subject and the question difficulty should be calibrated to ensure adequate discrimination of the tests.
In terms of an indicator, the measure should be easily interpretable, for instance the share of children that can read a simple sentence and the share of children that can add up single digits.
Additional Data to Be Collected
Apart from the core list of indicators, and test score data for students in education, we suggest that data on clinic and school characteristics are collected as part of the survey. These data could be collected at a very low marginal cost and would be useful in case one wants to add additional indicators based on the availability and quality of infrastructure and inputs, and for policy analysis and research using the data.
DATA SOURCE
The data used to construct the DSI indicators will be based on facility surveys in health and education. All the necessary data needed to construct DSI indices would be collected through a single survey in each sector carried out at the frontline facility level, complemented by budget data collected at the central level.
The methodology to collect data on each of the indicators is based on international best practice for PETS, QSDS, SAS and observational surveys. The survey data come from direct interviews with school and health facility managers responsible for managing financial and material resources at the frontline and providing services, as well as frontline staff. Records from higher level government are also used to measure overall resource allocation. Such data collections are done independently from governments in order to ensure objectivity.
The data collected will be based on a representative sample of public primary providers. To ensure representativeness with a sample of 200 units, the sample will be stratified along relevant criteria (like urban-rural location).
CRITERIA FOR SAMPLE UNITS
Primary care is delivered by different types units. In order to allow for a meaningful comparison across countries, it is important to define "similar" service delivery units in all countries. To this end we will use the following operational criteria:
1) The health unit provides primary health services defined as outpatient consultations, antenatal care, normal deliveries, immunization and family planning.
2) The health unit allocates at least 75% of its resources to primary health care services.
3) The health unit is the main source of primary health care for a significant proportion of the population (at least 25%).
In education the focus will be on government primary schools.
INDICATOR AGGREGATION PROCESS AND COUNTRY RANKING
The choice of a small set of easily interpretable indicators makes it possible to focus both on a direct comparison of the various sub-indicators as well an aggregate score. On the latter, the DSI index is a summary measure of service delivery performance in education and heath. In each sector, the DSI index measures the average achievement in a country across different categories. Each category is composed of two to four sub indicators measuring specific elements of performance within the sector.
The methodology used to construct the DSI index for allowing comparability and aggregation of indicators is as follows.
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Suppose there are k dimensions of inputs into quality service delivery in a sector. Let The general indexing problem is about finding an appropriate indicator that maps X onto the real line, so that it can be ordered across countries. There are many approaches to aggregation, but they are all special cases of the following general class
The index is defined as the weighted mean of order  of the transformed outcomes  j (x j ). The dimension weights w j are all non-negative and can be assumed to sum to 1. Constructing the composite index therefore requires choosing the transformation functions, 11 the parameter  = 1 -1/, where  measures the elasticity of substitution between outcomes, 12 and an appropriate set of weights.
13 10 The discussion of how to construct composite welfare indices is based on a review article by Decanq and Lugo (2008) . 11 Transformation functions are used to make outcomes scale independent, and are also useful to deal with outliers and skewed measurements. Common transformation functions are: z-scores, distance to a reference point, indicators above or below the mean, evolution relative to trend, percentage annual difference over consecutive years or minmax. 12 The smaller , the smaller the allowed substitutability between dimensions and the lower the , the more sensitive the indicator is to weak performing dimensions. 13 The weights contain important information about the trade-offs between different dimension that society is willing to make.
Our preferred method is to use fixed weights for the aggregation purposes. Equal weights are the most commonly used approach for index construction. 14 While there is no analytical reason for this choice, equal weights are a common approach that is often justified on the basis of transparency.
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We also suggest using the min-max transformation function
which transforms the variable into a uniformly distributed variable between 0 and 1.
For each category c, we can then create sub-indices 1 X to 3 X , where,
where K c is number of dimensions in category c, and
Finally, we can take an equally weighted average of all the dimensions across the sub-indices to get at a DSI ranking within a sector; i.e.,
to get at the final index for a given sector.
Ultimately, there could be an overall aggregation of the three sectors index leading to an overall score and ranking of countries based on the three service delivery sectors.
In the aggregation process proposed above, we have implicitly assumed that all units sampled should carry the same weight. We could refine this further by weighing units by size of the catchment area. Thus, a clinic or school serving a smaller community would count less in the index than a clinic or school serving a larger community.
-Absence rate -Number of hours children are in school receiving instruction -Share of teachers with minimum knowledge
Ease of presentation, access and interpretation of DSI indicators are important to favor their use by the various stakeholders. For each of the sectors, the information on the countries' percentile score and relative ranking for each of the sub-indices, aggregate categories and overall sector, would be provided on a DSI web platform. Figure 2 presents the DSI in education sector and their components as they would appear on a web platform. 
PILOT SURVEYS AND PRESENTATION
Following the design of the methodology for constructing the indicators, including survey instruments for collecting the data and implementation guidelines, AERC will pre-test the survey instruments in Tanzania and Senegal in the spring of 2010. Once the pre-tests are completed and the survey instruments refined, AERC will identify research teams and enumerators to pilot the first round of data collection in approximately 8 to 10 countries in Sub-Saharan Africa.
The pilot surveys should have two main objectives: (i) to field test and refine instruments that can be used to collect robust data; (ii) to identify a cost-effective and replicable strategy to collect data. After the first two pilots, the list of indicators could possibly be revised, particular in light of the financial implications of scaling up the project.
Ease of presentation, access and interpretation of DSI indicators are important to encourage their use by the various stakeholders. For each of the sectors, the information on the countries' percentile score and relative ranking in each of the sub-indices, aggregate categories and overall sector, would be provided on a DSI web platform. Data on actual outcomes should also be presented, as well as simple breakdowns (between urban-rural location for example) of the sample.
CONCLUSION AND NEXT STEPS
The DSI seeks to provide a set of indices for benchmarking service delivery performance in two key social sectors in Africa, education and health, in order to track progress within and across countries over time. It seeks to enhance effective and active monitoring and evaluation of service delivery systems and to become an instrument of public accountability and good governance in Africa. The ultimate objective of the DSI index is to help policymakers, citizens, donors and other stakeholders in enhancing the quality of service provision and ultimately improve population outcomes.
The main perspective adopted by the DSI index is one of citizens accessing services and facing potential shortcomings in those services available to them. The DSI index is thus presented as a Service Delivery Report Card on education and health. While emphasizing the experience of an average citizen at the service provider level, the index accounts for the various components of the supply side of service delivery and the multi-actors and multi-steps involved in service delivery systems. It assembles information from composite micro level surveys in education and health.
The current version of the DSI encompasses only primary levels in the education and health sectors. In future versions of the DSI, it would be very useful to have such service delivery report cards developed for secondary and tertiary levels and encompass other key social sectors such as water and sanitation.
